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Response to Arguments 

1 . Applicant's arguments filed have been fully considered but they are not persuasive. 

2. The applicant contends 

" Claim 1 requires a "delay circuit [that] is configured to shift the phase of the 
incoming data signal in a manner that is symmetrical with respect to a sampling 
edge of the clock signal." Claims 2, 4, and 20 also require a symmetrical delay 
between the clock and data signals. As explained in the specification, the delay 
circuit is configured to delay the incoming data signal in this manner so that a single 
flip-flop can be used in the circuit to detect bit errors. When the extracted CLK 
signal is loaded down by only a single flip-flop like this, the capacitive load on the 
high-speed signal path is minimized, such that the claimed loss-of-signal detector 
can be used with high speed communications standards (e.g., SONET, ATM), e.g., 
at speeds greater than 1 0 Gb/s, even when CMOS devices are used. See 
Application at paragraphs 21 , 18, and 17. The Office action does not cite any 
reference as disclosing the claimed "delay circuit [that] is configured to shift the 
phase of the incoming data signal in a manner that is symmetrical with respect to a 
sampling edge of the clock signal," but asserts "it is well known in the art to 
symmetrically delay the incoming data and it would be obvious to one skilled in the 
art to perform such a task to avoid error before and after the sampled edge." Office 
action at page 3. Respectfully, the Office fails to establish a prima facie case of 
obviousness because, the Office fails to provide a motivation to include a symmetric 
delay with the other elements of the claim. Without agreeing with the statements in 
the Office action, even if a symmetric delay would "avoid error before and after the 
sampled edge," this still provides no motivation to combine this feature with other 
elements of the claim, since there are plenty of other ways of avoiding error before 
and after a sampled edge: Just because it is possible to combine features from 
different references does not mean that a motivation to do so exists. As explained 
above, the symmetric delay is used so that only a single flip-flop is needed in the 
claimed loss-of-signal circuit, and by using only a single flip-flop capacitive loading 
on the signal line is reduced, which allows the circuit to be implemented in CMOS 
devices and used in high-speed applications. Moreover, the object of the claimed 
circuit is to detect errors in the timing between the extracted clock signal and the 
data signal, rather than to "avoid errors" as cited in the Office action. 

Therefore, because claims 1,2,4, and 20 would not have been obvious, 
applicant respectfully requests allowance of these claims and their base claims." 



3. The examiner respectfully disagrees. Regarding the limitation "the delay circuit 
configured to shift the phase of the incoming data in a manner that is symmetrical 
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with respect to a sampling edge of the clock signal", as stated in the office action 
"Pasqualini discloses a delayed data input, a received clock and a flip-flop for 
comparing the delayed data with the clock." The examiner has shown that the 
reference contains the recited limitation of a "delay circuit" which provides a delayed 
data signal. Furthermore, Whitt discloses a delay line for delaying the input signal 
and providing a delayed input signal into the phase detector. (Fig. 2, labels 10 and 
84) It is well known in the art the amount of delay performed by the delay circuit 
depends on a predetermined delay period. Since the delay circuit can be adjusted 
or set to any predetermined delay period, the delay circuit inherently shifts the 
phase of the incoming signal depending on the set predetermined delay period. 
Both Pasqualini and Whitt show two types of delay circuits, wherein the amount of 
shift is dependent on the predetermined delay period. Pasqualini discloses a fixed 
predetermined delay, wherein the incoming signal is delayed by a period of time. 
(Col. 3, lines 1-25) Pasqualini further discloses in Fig. 9 a programmable delay 
circuit (Col. 8, lines 18-20) comprising a set of delays (Fig. 9, label 1 1 16) and a flip- 
flop (Fig. 9, label 1118) for selecting or latching onto the delayed signal depending 
on the recovered clock signal (Fig. 9, labels 1 1 24, 1 1 1 8, 1 1 1 6) Since the output of 
the delayed signal is dependent on the predetermined delay period or the delay 
circuit as shown in Fig. 9 and the recovered clock signal as shown in Fig. 9, the 
delayed output can be adjusted depending on the clocked signal and the 
predetermined delay. Furthermore, the output delay signal can be symmetrical to 
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the clocked signal depending on the recovered clocked signal and the 
predetermined delay as disclosed by Pasqualini. 

4. Regarding the applicant's remarks on the motivation for combining the delay circuit 
as shown by Pasqualini into Whitt's invention, to show proper prima face plausibility 
and motivation for the combination must be shown. Whitt discloses a delay line for 
delaying the incoming signal. (Fig. 2, labels 10 and 84) Whitt further discloses "the 
delay line value of the delay line 84 of Fig. 2 can in principle be chosen arbitrarily..." 
(Col. 6, lines 49-51) This indicates the delay line as disclosed by Whitt can be set 
to delay the input signal by any predetermined delay period or amount. Thus, 
combining Whitt and Pasqualini is possible. The motivation to replace or 
incorporate the delay line as disclosed by Pasqualini into Whitt's invention depends 
on the designer's choice and the purpose for producing a delayed signal. The 
motivation as stated in the office action shows motivation for providing a delayed 
signal is to "avoid error before and after the sampled edge" and the designer's 
decision for setting the predetermined delay and recovering the clock signal. 
Furthermore, Pasqualini discloses "by choosing the appropriate number of delay 
stages to be employed, any amount of data delay can be obtained at any data rate". 
This indicates by delaying the input signal appropriately, the input signal can be 
received at any data rate. Thus, by combining Pasqualini's invention into Whitt's 
invention the delayed signal can increase robustness to Whitt's invention. 

5. Regarding the applicant's remark: "As explained in the specification, the delay 
circuit is configured to delay the incoming data signal in this manner so that a single 
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flip-flop can be used in the circuit to detect bit errors. When the extracted CLK 
signal is loaded down by only a single flip-flop like this, the capacitive load on the 
high-speed signal path is minimized, such that the claimed loss-of-signal detector 
can be used with high speed communications standards (e.g., SONET, ATM), e.g., 
at speeds greater than 10 Gb/s, even when CMOS devices are used. See 
Application at paragraphs 21, 18, and 17.", such limitations are not recited in the 
claim. 

6. Based on the above rebuttal, the rejections as stated in the previous office action 
stands. A copy of the rejection is included below. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Whitt 
(US Patent No.: 4881243) in view of Schuur (US Patent No.: 5590157), further in 
view of Pasqualini (US Patent no.: 6397374) and further in view of Gailhard et al 
(US Patent No.: 6703880). 

a. Claim 1 , Whitt a clock recovery circuit (Fig. 2, label 2) for extracting a recovered 
clock signal from an incoming data signal (Fig. 2, labels input, 10, ck, 70), a 
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phase detector (Fig. 1 , labels 30 and 20) or flip flop coupled to receive the 
recovered clock signal (Fig. 1 , label 70 and clock signal) at one input and the 
data signal (Fig. 1, label 10) at a second input, an integrator coupled to an 
output of the flip-flop (Fig. 2, label 35), a comparator (Fig. 1 , label 50) having a 
first input coupled to an output of the integrator (Fig. 1 , label 35) and a second 
input coupled to a threshold voltage (Fig. 1 , label 8). Although Whitt fails to 
show a switch for resetting the integrator, Schuur discloses an integrator 
comprising a switch for resetting. (Fig. 3A, label 8) It would be obvious to 
incorporate a switch to reset the integrator to discharge the integrator and allow 
for integration of different portion of the signal. Although Whitt fails to disclose 
receiving a delayed input data signal, Pasqualini discloses a delayed data input, 
a received clock and a flip-flop comparing the delayed data with the clock. It 
would be obvious to one skilled in the art to incorporate Pasqualini's invention 
to Whitt to allow delayed data waveform to make a complete voltage excursions 
from the ground voltage and the power supply so to prevent dependent hold 
violations from occurring. Although Pasqualini fails to disclose the delay circuit 
is configured to shift the phase of the incoming data signal in a manner that is 
symmetrical with respect to a sampling edge of the clock signal, it is well known 
in the art to symmetrically delay the incoming data and it would be obvious to 
one skilled in the art to perform such a task to avoid error before and after the 
sampled edge. Although Whitt fails to disclose the full details of the phase 
detector or flip-flop, wherein the flip-flop is configured to generate an error 
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signal when a transition of the delayed data signal falls outside of AT on either 
side of a falling edge of the recovered clock signal, Gailhard et al discloses a 
phase comparator for outputting error signals when the data signal is delayed 
before or after the clock signal for a change in period. (Fig. 1 and Fig. 2a-2d) It 
would be obvious to one skilled in the art to incorporate the phase comparator 
into the phase detector as disclosed by Whitt to provide a high frequency clock 
signal from a low frequency clock signal. (Col. 1, lines 18-20) Although 
Gailhard et al fails to discloses a specific difference in phase between the clock 
signal and data signal, it would be obvious to one skilled in the art to have a 
specific phase difference based on designer's choice. 

b. Claim 2 inherits all the limitations of claim 1 , but claim 1 recites the limitation of 
(T/2)+/-deltaT. Although Gailhard et al fails to disclose such a limitation, 
Gailhard et al discloses detecting a variable amount of delay between the input 
signal and clock. It would be obvious to one skilled in the art to detect the 
delayed data falling outside such a range depending on designer's choice. 

c. Claim 3 inherits all the limitations of claim 1 , but claim 1 does not recite the 
limitation of the delay period is substantially equal to about %. Although 
Gailhard et al fails to disclose such a limitation, Gailhard et al discloses 
detecting a variable amount of delay between the input signal and clock. It 
would be obvious to one skilled in the art to detect the delayed data falling 
outside such a range depending on designer's choice. 



Application/Control Number: 10/092,166 Page 8 

Art Unit: 2611 

d. Claim 4 inherits all the limitations of claim 1 , but claim 1 does not recite the 
limitation of using C3MOS logic to build the delay circuit. C3MOS logic is a well 
known type of logic and it would be obvious to one skilled in the art to use such 
a type of logic based on designer's choice and to provide optimum balance 
between speed and power consumption. 

e. Claim 5 inherits all the limitations of claim 4. 

f. Claim 6, Schuur discloses an integrator receiving the error signal from the 
phase detector (Fig. 2, labels 1 and 2) and the integrator outputs the frequency 
equal to the bit rate, wherein the frequency would also be related to the error 
rate depending on the output from the phase detector. (Col. 5, lines 35-36 and 
Fig. 2, labels 1 and 2) 

8. Claims 7-9,11-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Whitt (US Patent No.: 4881243) in view of Schuur (US Patent No.: 5590157), further 
in view of Pasqualini (US Patent no.: 6397374) and further in view of Gailhard et al 
(US Patent No.: 6703880) and further in view of Ten Pierick (US Patent No.: 
6226344). 

a. Claim 7, Although Schuur fails to disclose the elements in the integrator, Ten 
Pierick discloses an integrator comprising a current source configured to supply 
current lo (Fig.. 3, label I), a capacitor (Fig. 3, label C) and a first switch (Fig. 3, 
label S1) coupled between the current source (Fig. 3, label I) and the capacitor 
(Fig. 3, label C), and configured to open or close in response to the error signal 
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(Fig. 3, label 2). Although Ten Pierick fails to disclose an error signal generated 
by the flip-flop, Schuur disclose such a limitation. (Fig. 2, labels 1 and 2) It 
would be obvious to one skilled in the art to incorporate the integrator as 
disclosed by Ten Pierick into Schuur' s invention to generate a time period with 
very high accuracy using a simple method. 

b. Claim 8,Ten Pierick discloses a second switch (Fig. 3, label S2) coupled in 
parallel to the capacitor (Fig. 3, label C) for discharging the capacitor in 
response to the timing generation circuit (Fig. 4, label 130 and Col. 6, lines 22- 
28). Although Ten Pierick fails to disclose a second switch controlled by the 
error outputted by the flip-flop, Schuur discloses a flip-flop (Fig. 2, label 1 ) 
outputting an error to the integrator (Fig. 2, label 2). It would be obvious to one 
skilled in the art to use the error signal to control the second switch based on 
designer's choice and to maximize use of dynamic range of the integration at 
different clock pulse frequencies. (Col. 6, lines 64-65) 

c. Claim 9, Although Schuur fails to disclose the component in the integrator, Ten 
Pierick discloses an integrator outputting a voltage and a comparator (Fig. 3, 
label 4) compares the output from the integrator to a reference level. ( Fig. 3, 
label 4 and Col. 6, lines 31-34) It would be obvious to one skilled in the art to 
incorporate the integrator as disclosed by Ten Pierick into Schuur's invention to 
generate a time period with very high accuracy using a simple method. 

d. Claim 1 1 , although Ten Pierick, Schuur fails to disclose using a pair of 
differentially coupled metal-oxide-semiconductor field effect transistors, it would 
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be obvious to one skilled in the art to build a switch using MOSFETs based on 
• the designer's choice, 
e. Claim 12, Although Ten Pierick, Schuur fails to disclose the pair of MOSFET 
are p-channel type, it would be obvious to one skilled in the art to use MOSFET 
p-channel type transistors based on the designer's choice. 

9. Claims 15,16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Whitt 
(US Patent No.: 4881243) in view of Gailhard et al (US Patent No.: 6703880) and 
further in view of Peragine (US Patent No.: 6623185). 
a. Claim 15, Whitt discloses a clock and data recovery block (Fig. 2, label 2) 
. coupled to receiving an incoming data signal (Fig. 2, label 10) and configured to 
extract a recovered clock signal (Fig. 2, labels ck and 70) from the incoming 
data signal (Fig. 2, label 10), a static-loss-of-signal detector (Fig. 2, labels 
84,80,85,56,60,20,30 and 35) to receive the incoming data signal (Fig. 2, label 
10) and recovered clock signal (Fig. 2, labels 70 and ck) and configured to 
measure the bit error rate (Fig. 2, output from labels 35 and 85). Although Whitt 
fails to disclose the elements in the integrators, Ten Pierick discloses an 
integrator (Fig. 3, label 3) comprising a capacitor (Fig. 3, label C). It would be 
obvious to one skilled in the art to incorporate the integrator as disclosed by 
Ten Pierick into Whitt's invention to generate a time period with very high 

a 

accuracy using a simple method. Although Whitt fails to disclose the full details 
of the phase detector or flip-flop, wherein the flip-flop is configured to generate 
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an error signal when a transition of the delayed data signal falls outside of AT 
on either side of a falling edge of the recovered clock signal, Gailhard et al 
discloses a phase comparator for outputting error signals when the data signal 
is delayed before or after the clock signal for a change in period. (Fig. 1 and 
Fig. 2a-2d) It would be obvious to one skilled in the art to incorporate the phase 
comparator into the phase detector as disclosed by Whitt to provide a high 
frequency clock signal from a low frequency clock signal. (Col. 1 , lines 18-20) 
Although Gailhard et al fails to discloses a specific difference in phase between 
the clock signal and data signal, it would be obvious to one skilled in the art to 
have a specific phase difference based on designer's choice. Although 
Gailhard et al and Whitt fail to disclose a retiming circuit, Pergine discloses a 
clock data recovery (Fig. 2, labels 202,204,206,208) and a retiming circuit (Fig. 
2, label 210) coupled to receiving the incoming data (Fig. 2, label data) and the 
recovered clock signal (Fig. 2, output from label 208) and configured to 
generate a retimed data signal (Fig. 2, label retimed data). It would be obvious 
to one skilled in the art to incorporate a retimed data signal component to detect 
lack of transitions to indicate LOS event, which provides better detect the 
performance of a receiver, 
b. Claim 16 inherits all the limitations of claim 1 5. 



10. Claims 17,21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Whitt 
(US Patent No.: 4881243) in view of Schuur (US Patent No.: 5590157), further in 
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view of Pasqualini (US Patent no.: 6397374), further in view of Gailhard et al (US 
Patent No.: 6703880) and further in view of Peragine (US Patent No.: 6623185). 

a. Claim 17 inherits all the limitations of claim 3. 

b. Claim 21 inherits all the limitations of claim 3. 

11. Claims 18-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Whitt 
(US Patent No.: 4881243) in view of Schuur (US Patent No- 5590157), further in 
view of Pasqualini (US Patent no.: 6397374), further in view of Gailhard et al (US 
Patent No.: 6703880), further in view of Peragine (US Patent No.: 6623185) and 
further in view of Ten Pierick (US Patent No.: 6226344). 

a. Claim 18 inherits all the limitations of claims 7 and 8. 

b. Claim 19 inherits all the limitations of claims 7 and 8. 

12. Claims 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Whitt 
(US Patent No.: 4881243) in view of Schuur (US Patent No.: 5590157), further in 
view of Pasqualini (US Patent no.: 6397374) and further in view of Gailhard et al 
(US Patent No.: 6703880). 

a. Claim 20 inherits all the limitations of claim 1 , but claim 1 fails to recite the 
limitation integrating a plurality of error signals over a period of time. Whitt 
discloses a phase detector, which inherently, continuously outputs a plurality of 
error signals and integrating the outputs of the phase detector. (Fig. 2, labels 
30 and 35) 
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Allowable Subject Matter 

13. Claims 10 and 14 are allowed over prior art. 

Conclusion 

14. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

1 5. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MQNTH shortened statutory period, then 
the shortened statutory period will expire on the date the advisory action is mailed, 
and any extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the 
mailing date of the advisory action. In no event, however, will the statutory period 
for reply expire later than SIX MONTHS from the mailing date of this final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Linda Wong whose telephone number is 571-272-6044. 
The examiner can normally be reached on 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on (571) 272-3042. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Linda Wong 




